In the present study, some physical properties of the Iranian date (Berhi variety) were determined at three stages of maturity namely Khalal, Rotab and Tamar. Color and textural features of samples were extracted by image processing toolbox of Matlab software. Total soluble solids (TSS), pH and weight of samples were also measured. The relationship between color and TSS, surface area and weight were obtained. The maximum correlation between TSS content and color occurred in blue for Rotab and Tamar but in red for Khalal. In the meantime, color and textural features differences between three stages of maturity were significant. There was a linear relationship between weight and surface area. The weights and areas of Rotab and Tamar were significantly different from those of Khalal.
Introduction
Date is one of the non-oil export products of Iran that play very important role in terms of increasing the assets of the country. Date is one of the rare fruits that all of its parts such as flesh, stone, leaf, etc. can benefit food supply chain if processed properly. Nearly 75 percent of the dried material of Date is sugar. Date fruits are known to be a source of iron, potassium, calcium, chlorine, copper and Sulphur. Also it contains A, B1 and B2 vitamins and Tarooneh water is extracted from outer cover of Date bunch that is used as tranquilizer. Ground stone of Date is included in animal diet. It is also worth to mention that leaf and branches of Date palm are used as raw materials in Paper mill and artifact industries. Confectioneries and processing industries are also among those sectors that can benefit from Date processing wastes (Rohani, 1988) .
The first step in mechanizion of post-harvest operations related to Date, acquires a sound knowledge concerning its physical properties. Size and shape characteristics are most often used in sorting and sizing of fruits, and determining an appropriate size for packages and plastic bags used in date handling. Akar and Aydin (2005) evaluated some physical properties of gumbo fruit varieties as a function of moisture content. Kashaninejad et al. (2006) determined some physical and aerodynamic properties of pistachio nut and its kernel as a function of moisture content in order to design processing equipment and facilities. Topuz et al. (2005) determined and compared several properties of four orange varieties. Keramat Jahromi et al. obtained some physical properties of Date (cv. Lasht) in 2007 and Date (cv. Behr and Khasoei) in 2008 . Safa and Khazaei (2003 determined and modeled some physical properties of pomegranate fruits related to packaging.
In the present research, some physical properties of the Iranian Date (Berhi variety) were determined at three stages of maturity namely Khalal, Rotab and Tamar. Color and textural features of samples were extracted by image processing. Total soluble solids (TSS), pH and weight of samples were also measured. The relationship between color and TSS, surface area and weight were obtained. Compression tests were also performed to examine its firmness. In the meantime its relaxation behavior under constant displacement was evaluated and surface area of the fruit was determined for the purpose of heat and mass transfer modeling during storage period, cooling and drying operations. To obtain liquid extract of the Date, nearly 30 gr of each sample was crushed uniformly by an electronic mixture. 100 ml distilled water was added into the mixture and stored in 60 ºC water bath for 20 minutes. Finally, it was filtered. To measure the pH of Date samples, titration method was used. 5 ml of liquid extract of sample was poured into Erlenmeyer flask that contained nearly 50 ml of distilled water. Titration was performed by 2-3 drops of Phenolphthalein along with 0.1 NaOH. Acidity (pH) of the sample was determined from the amount of NaOH used based on Malic acid.
The coefficients of friction between the product and galvanized steel surface were determined by using an inclined plane (Figure 1 ) as described by Nalbandi et al. (2011) . The plane, containing a sample, was kept in its horizontal position in the beginning of test and then its inclination angle was increased gradually. As soon as slippage of the sample was observed, the angle of the plane was recorded. Tangent of the angle was reported as the coefficient of friction:
Where, μ is the coefficient of friction and φ is the inclination angle of the friction surface. Compression test was performed by Instron, Model 1140 ( Figure 2 ). All the samples were destoned and placed on flat base plate. 4.8 cm diameter moving plate was used in compression test. The crosshead speed of Instron was 200mm.min -1 as described by Myhara et al. (2000) . A 50 N capacity load-cell was used during the tests.
Impact test was performed by impact pendulum (Figure 3) . A pendulum was used to apply predetermined impact energies to Date fruit. The samples were impacted by a steel ball (32 gr Returns a measure of the intensity contrast between a pixel and its neighbor over the whole image.
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Results and Discussions
For each test, adequate samples were selected. In order to extract the textural and apparent features, 50 samples from each stage of maturity were selected. The images of all samples were captured and analyzed using image processing of Matlab software. As indicated in Tables 2, 3 Table 2 shows that Rotab and Tamar are not significantly different in Brix%, but pH varies significantly with the stage of maturiry (Table 5 and Table 6 ). Taste of the fruits is determined by the ratio of sugar level to pH level. The best time for harvesting the fruits is when the ratio of Brix to pH is fixed. Christensen et al. (2012) studied the effects of harvest date on Thompson seedless grapes and raisins. Brix% plotted versus RGB using Excel and the relation between RGB and %Brix was obtained. In Rotab and Tamar, the maximum correlation occurred in Blue. But in Khalal, the maximum correlation occurred in Red (Figures 4, 5 and 6 ). Date sugar content is considered as a fruit commercial characteristic where it is important for both fresh consumption and fruit processing. Fadel et al. (2001) and Fadel et al. (2006) studied color properties of date fruits and introduced a computer-based method for date sugar content estimation. This method depends on calculating the intensities of the red, green, and blue components of fruit color via image processing algorithm. Color ingredients intensity was correlated to glucose, fructose and sucrose levels. , two samples were damaged insignificantly and at the pendulum release angles of 90 o , five samples were damaged slightly. In Tamar, the skin was puffed; and after the pendulum impact, the puffed area was flattened and then its original shape was restored. There were not any damaged samples at pendulum release angles of 30 o , 45 o and 60 o . But the puffed skin of two samples were cut insignificantly at pendulum release angle of 90 o .
In Drop test, Equivalent energies for Khalal, Rotab and Tamar at the height of 50 cm were 0.0445, 0.0415 and 0.03J respectively. All samples remained intact. Fruits subjected to impact were damaged more than those fruits that were subjected to drop. This indicates that in designing the end effectors for sorting lines, special consideration should be made in determining the force ranges, so that the damages due to impact to be minimal. Ferreira et al. (2008) used drop test and impact test to consider the strawberry fruit resistance to simulated handling.
In compression test (crosshead speed of 200mm.min -1 ), force was plotted versus time and only the peak force at 75% compression from original height of the sample was determined. While relaxation characteristics is possible to obtain from aforementioned test, but the sampling speed of the software incorporated into Instron was inadequate, so that the stepwise curve was produced and this prevented the researcher from calculating relaxation time etc. as mentioned by Mohsenin (1970) . However, fast relaxation time as observed in Figures 7, 8 and 9, indicate that Date undergo somehow rapid visco-plastic flow under constant displacement; the characteristic that is undesirable from fresh product consumers' point of view and should be considered in designing packing facilities.
The textural features listed in Table 1 were analyzed. With respect to every feature, the differences between Tamar, Rotab and Khalal were significant.
